Retinal input is frequently lost due to eye blinks, yet humans rarely notice these gaps in visual 
neural, rather than an optical, source of blink-related reduction in visual activity. Human studies processing -indexed by spontaneous eye blinks -and sensory duration judgments can provide 39 important evidence for the role of ongoing perceptual encoding in informing temporal estimation.
40
Here we investigated how spontaneous eye blinks impact the subjective sense of time. An eye 41 blink during a visual stimulus leads to an unnoticed gap in retinal input. Importantly, we used both 42 visual and auditory stimuli as timed intervals in two separate experiments in order to test whether 43 time perception was affected by the input loss in a modality specific manner. and the disc subtended a visual angle of 11.4°. For the auditory experiment, bursts of white noise 61 generated in MATLAB were delivered through headphones for marking the timed intervals.
44

Methods and Materials
62
Throughout both visual and auditory experiments, a random noise black and white pattern was 63 displayed as a background and a central red fixation point was presented.
64
Experimental Procedures. The experimental session began with a familiarization stage aimed to 65 introduce the participant with the duration of the short (0.6 sec) and long (2.8 sec) reference 66 intervals. The reference intervals were presented and the participant could replay them as many 67 times as he/she felt needed.
68
The main experiment was a dual task: each trial (400 trials in total) consisted of an oddball part 69 and a temporal bisection part (see Fig. 1a for a schematic illustration). A trial began with a jittered between the two extreme reference intervals: 0.6 0.9 1.4 1.6 1.7 1.8 2 2.5 2.8 (sec). Upon the offset 75 of the timed interval, participants were instructed to indicate by pressing one of two possible keys 76 whether the current interval was closer in its duration to the short, or long, reference interval.
77
Response time was unlimited and response collection initiated the next oddball sequence (i.e. the 78 beginning of a new trial). All participants completed a short training prior to the main experiment.
79
To maximize the probability that spontaneous blinks would occur during timed intervals, oddball 80 task was emphasized as the main task whilst bisection was defined as secondary. Palamedes toolbox (Prins, 2014) . Two free parameters were estimated -the threshold (i.e. bisection 6 point) and the slope, while the guess and lapse rate were fixed and predefined as equal to 1% each. 
117
Group psychometric curves presented in Fig. 2a and Fig. 2b were estimated by fitting a logistic 118 function to the group mean proportion "long" in each interval duration. Importantly, this fit is 119 purely for visualization and does not contribute to any of the analyses presented here. The main 120 analyses presented in the results section, whether on probability "long" values or on BPs, took a 121 within subject approach with subjects as a random effect.
122
Control analysis for unequal samples size. Naturally, the number of blink-and blink-free 123 intervals was not matched within a participant or a specific interval level, with a bias towards 124 having fewer blink intervals. We therefore ran a control analysis to ensure this bias did not affect 125 the observed results. To this aim, we randomly subsampled the data such that each interval duration 126 7 of each participant had an equal amount of blink and blink-free intervals. This essentially means 127 taking a random subsample of the intervals in the condition (blink/blink-free) with the larger n.
128
We then repeated the analysis presented in Fig.1a , performing a paired t-test on the proportion 
136
Results
137
A major challenge in studying the impact of spontaneous blinks on duration estimation is that a 138 single-task approach leads to very few blinks during timed intervals, as participants naturally tend 139 to blink between the to-be timed intervals. We therefore combined a temporal bisection task in a 140 dual task paradigm. Upon mastering discrimination between long and short reference intervals (0.6 141 and 2.8 sec, respectively), participants proceeded to the main experiment. Each trial consisted of 142 two successive sub tasks: an oddball detection task during a rapid serial visual presentation (RSVP) 143 followed by a temporal bisection task (see Fig. 1a for a scheme of the experimental design). On angle, whereas auditory-timed stimuli were intervals of white noise.
150
Prior to inspecting the impact of blinks on duration estimation, we first observed the overall 151 performance of the group by collapsing data from all participants and plotting proportion "long"
152
responses as a function of stimulus duration (Fig. 1b) . Based on individual logistic fits to all 153 intervals (blink and blink-free) of each participant, we estimated the mean bisection point (BP) 154 across participants. Interestingly, the mean BP was significantly shorter than the objective mid-155 point between the two extreme reference intervals (1.7 sec) and was estimated to be 1.4 sec (95% 156 CI: 1.28-1.51) and 1.39 sec (95% CI: 1.27-1.5) for visual and auditory intervals, respectively. This 
164
On each temporal bisection trial, the timed stimulus was presented for one of 9 predefined durations (ranging from 165 0.6 to 2.8 sec). Participants judged whether the temporal interval was closer to the short or long reference interval, 
172
Error bars denote ±1 SEM.
173
For the main analysis, timed intervals were classified as either blink or blink-free. Blink intervals 174 were defined as consisting of a full blink, which was initiated at least 50 ms after the onset of the 175 interval and terminated at least 50 ms prior to its offset. Twenty-two and 23 subjects who 
181
In order to examine the impact of spontaneous blinks on duration judgments, we took two 
193
We next compared the bisection point (BP) between blink and blink-free data. The BP corresponds 194 to the interval duration which is equally likely to be judged as "long", or as "short". To this end,
195
we fit a psychometric function to each individual's performance, for blink and blink-free intervals Finally, it could be argued that blinks during auditory intervals did not perturb duration judgments 
238
Discussion
239
The current results reveal that duration estimation of visual, but not auditory, input is significantly time distortion has not been tested. Importantly, saccades, different from eye-blinks, contain a 256 spatial element and are events tightly linked to visual awareness of the change in retinal input.
257
Here the use of blinks allowed the direct examination of input loss in the absence of retinal motion, 258 predicted or actual image displacement, awareness or any perceived discontinuity. Therefore, our 259 data speak to a purely temporal consequence of eye blinks and the accompanying loss of sensory 260 input at the supra-second time scale. We found that unconscious loss of visual input affects timing 
